Abstract: n order to enhance the ight envelope of Unmanned Air Vehicles (UAVs), there have been efforts to combine the excellent hover capabilities of rotorcraft with the endurance and speed performance of xed-wing aircraft. Such efforts lead to a type of agile aircraft that can perform hover coupled with ef cient ight during forward cruise. An inherent problem for such vehicles is the transition maneuver between forward ight and hover, which usually exhibits signi cant altitude variation, long transition time, large control effort, high thrust-to-weight ratio and loss of partial control. These characteristics are undesirable and reduce the maneuver potential of the vehicle in tight spaces. Moreover, the underlying ight dynamic characteristics of convertible platforms are still not fully explored. To mitigate the problems associated with the transition maneuvers above, this work proposes the use of variable-incidence wing, in which the angle of incidence of the wing with reference to the fuselage of the aircraft can be controlled during ight. This phenomenon is also referred as "aerodynamic vectoring" as the changing of the wing-incidence changes signi cantly the direction of the resultant aerodynamic force. A feasibility study of the usefulness of the variable-incidence wing scheme is conducted in comparison to a conventional xed-wing platform. The study is focusing longitudinal motion only. The lateral-directional motion is considered to be de-coupled and is out of the scope of the study. Two kinds of transition maneuvers are discussed in the thesis: Steady and Unsteady transition maneuvers. Steady transition maneuvers refer to the category in which the aircraft can sustain ight with certain pitch attitude between hover and cruise. In such transitions the aircraft can be considered to be at trim during the maneuver. Unsteady transition maneuvers refer to fast aerobatic/agile transition maneuvers between hover and cruise. In such maneuvers, the aircraft may not be in trimmed conditions between its initial and nal desired states. For the analysis, the aerodynamic forces and moments database is developed over the whole maneuver range, using windtunnel-testing. For the steady transition case, the advantages of the variable-incidence wing feature are found, however eigenvalue analysis reveals that the dynamics may have some peculiarities. For this reason, further nonlinear dynamic analysis is carried out. Speci cally, Multiple Time Scales (MTS) method in conjunction with bifurcation theory is used to uncover the peculiar system behavior and to understand the steady transition dynamics further. For the unsteady transition maneuvers, a nonlinear constrained optimization problem is formulated for parametric analyses on the effects of the thrust, pitch angle, and wing incidence on the maneuvers. Both two and three degree-of-freedom nonlinear longitudinal dynamic models are considered in the optimization study. The threedegree-of-freedom formulation gives further insight about the effects of elevator effectiveness, terminal velocity and unsteady aerodynamic phenomena on the transition maneuver. The stability of the optimal solutions is then analyzed using contraction theory. The analysis reveals that a closed-loop control is necessary for successful transitions. Strategies on controlling the transition maneuvers are discussed in the last section. Results of the contraction analysis are used to devise a simple controller to achieve stability during the maneuver. Subsequently, an improved control approach using feedback linearization is carried out. The proposed aerodynamic vectoring feature avoids possible singularities in the control architecture and is shown to improve the maneuver performance. In the end, conclusions are laid down followed by the recommendations for future research. 
platform. The study is focusing longitudinal motion only. The lateral-directional motion is considered to be de-coupled and is out of the scope of the study. Two kinds of transition maneuvers are discussed in the thesis: Steady and Unsteady transition maneuvers. Steady transition maneuvers refer to the category in which the aircraft can sustain ight with certain pitch attitude between hover and cruise. In such transitions the aircraft can be considered to be at trim during the maneuver. Unsteady transition maneuvers refer to fast aerobatic/agile transition maneuvers between hover and cruise. In such maneuvers, the aircraft may not be in trimmed conditions between its initial and nal desired states. For the analysis, the aerodynamic forces and moments database is developed over the whole maneuver range, using windtunnel-testing. For the steady transition case, the advantages of the variable-incidence wing feature are found, however eigenvalue analysis reveals that the dynamics may have some peculiarities. For this reason, further nonlinear dynamic analysis is carried out. Speci cally, Multiple Time Scales (MTS) method in conjunction with bifurcation theory is used to uncover the peculiar system behavior and to understand the steady transition dynamics further. For the unsteady transition maneuvers, a nonlinear constrained optimization problem is formulated for parametric analyses on the effects of the thrust, pitch angle, and wing incidence on the maneuvers. Both two and three degree-of-freedom nonlinear longitudinal dynamic models are considered in the optimization study. The threedegree-of-freedom formulation gives further insight about the effects of elevator effectiveness, terminal velocity and unsteady aerodynamic phenomena on the transition maneuver. The stability of the optimal solutions is then analyzed using contraction theory. The analysis reveals that a closed-loop control is necessary for successful transitions. Strategies on controlling the transition maneuvers are discussed in the last section. Results of the contraction analysis are used to devise a simple controller to achieve stability during the maneuver. Subsequently, an improved control approach using feedback linearization is carried out. The proposed aerodynamic vectoring feature avoids possible singularities in the control architecture and is shown to improve the maneuver performance. In the end, conclusions are laid down followed by the recommendations for future research. Abstract: In this work the orbit of an arti cial satellite is determined, in real time, using signals from GPS constellation and modern estimation techniques. The main objective is to improve the performance of orbit determination procedures, and, concomitantly, to minimize the computational procedure cost, associated with the application of such modern estimation techniques to the problem of satellites orbit determination. A nonlinear lter, based on the Sigma-Point method, has been developed, to estimate the state vector that describes the satellite orbit, based up on a set of measurements from the GPS system. Applications, performance and accuracy tests have been done, using real data from TOPEX/ Poseidon satellite. Results from orbit propagation and orbit determination have been analyzed. In orbit propagation, the main effects that affect the orbit of the test satellite were evaluated: Earth s gravitational eld Sun-Moon gravitational attraction and direct solar radiation pressure. The orbit determination solutions obtained for the nonlinear sigmapoint Kalman lter, in its unscented version, were compared with a reference solution, obtained through the extended Kalman lter. In orbit determination, the performances of the estimators were equivalent when the initial conditions were accurate. And more, the nonlinear unscented lter has shown more robustness in the situations in which the time between two observations was more spaced or the initial conditions of the state vector degraded. Regarding the processing time cost, one veri ed that the nonlinear unscented Kalman lter demands more CPU time than the extended Kalman lter, because of the basic nature of the algorithm. Besides, the more complex is the dynamical model, the greater it will be the time needed to process the state vector that describes the orbit. The root mean square errors of the position estimates, which components were translated to the orbital reference frame, are around 17 meters covering 24 hours of orbit determination, for the most precise dynamical model adopted. Such estimates were obtained for the results from the unscented Kalman lter as well as the extended Kalman lter. 
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Keywords: Armor shielding, Adhesive interface, Hybrid laminates Abstract: Hybrid composite polymer/ceramic armor has been used for aircraft ballistic protection due to its absorption capacity for high speed impacts. The ef ciency of absorbing successive impacts and extent of collateral damage are related to several factors, among those, one that has a key role is the adhesive layer between ceramic tiles and polymer laminate. This work investigates the in uence of adhesive interface on armor performance of ultra high molecular weight polyethylene (UHM PE) bers laminate (Dyneema )/ alumina and polyaramid fabric (Kevlar )/alumina panels. The characterization of the bonding interface was performed by means of the peel strength (T-Peel) and post-test surface characterization was performed by optical microscopy and Fourier Transform Infrared (FT-IR) spectroscopy. These tests showed that, in the composite using Dyneema , the peel strength was similar for all the adhesives used, indicating that failure occurred within the polymeric substrate layers. However, in the Kevlar samples, the performance of adhesives was different: PU hot melt adhesive presented stronger adhesion, while the silane based adhesive had the lowest performance among the used adhesives. Based on these ndings, three adhesives of different adhesion force were selected to assemble the panels for ballistic test: PU hot melt, epoxy and silane adhesives. By analyzing the collateral damages of the ballistic impact in the panels, it was found that the interface strength and rigidity have a great in uence on the impact energy transference and compressive wave propagation. The dimensions of the posterior face deformation and the integrity of ceramic plate in the vicinity of the impacted one are dependent on the chosen adhesive. Abstract: Due to the increasing interest on light and resistant materials for ballistic protection of vehicles, aircraft and personal protection the use of composite materials for this application has increased. Aiming materials with best properties, this work studies hybrid panels composites made by ceramic plates and polymer laminates in different con gurations. The chosen ceramic was alumina while polymeric materials were laminate composites of p-aramid bers (Kevlar ) and ultra high molecular weight polyethylene (UHMWPE) fibers (Dyneema ). Moisture absorption, low speed mechanical test, ballistic resistance (7.6 x 51 mm ammunition) and postimpact damage analysis were used to evaluate the effect of con guration in the hybrid panels. In addition, the cost and weight of the panels were also taken into consideration. The evaluation of the overall performance of hybrids showed that con guration DKDc -a sandwich like architecture with Kevlar (K) as core material, Dyneema (D) as skin layers with alumina/niobia(c) as impact front facepresented the best combination of areal density, cost of the panel, environmental resistance and ballistic ef ciency. In the con guration DKDc, it was possible to assemble the properties of Kevlar (good temperature resistance, low plastic deformation and low cost) with the properties of Dyneema (better impact resistance, lower density and moisture resistance).
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